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ABSTRACT 
Objective(s). Main aim of this cross-sectional study was to analyse intra-positional, inter-positional differences in 
proportions of particular somatotype categories in youth volleyball players. Methods. Heath-Carter method was used 
to determine somatotype characteristics of 181 young female volleyball players (age 14.05±0.93, height 170.03±7.61 
cm, mass 57.80±8.59 kg, body mass index 19.99±2.37 kg/m
2
, somatotype 4.33-2.79-3.73±1.02-1.02-1.25). 
Dependent variables were playing position, player efficacy. Only 7 somatotype categories (of possible 13) were 
obtained. Results. By analysing intra-positional differences, a significantly higher frequency of somatotype 
categories dominated by the ectomorph component was established in a subsample of more successful players, and a 
significantly higher frequency of somatotype categories dominated by the endomorph component was found in a 
subsample of less efficient players. The most frequent somatotype category in all player positions in a sample of 
more efficient volleyball players is the balanced ectomorph. The smallest number of somatotype categories (only 
three) was obtained in the subsample of more efficient middle hitters. It indirectly indicates that the most stringent 
requirements for selection according to the body build are for that position. Similar small inter-positional differences 
were obtained in both subsamples. Ectomorph somatotype component was most pronounced in young middle-hitters, 
and endomorph in liberos. Small inter-positional differences in both subsamples are probably consequences of 
previous selection processes within the clubs. Conclusion. Results obtained in this study provide a clearer insight 
into inter-positional, intra-positional differences in somatotype categories of young female volleyball players. 
KEY WORDS: Female Volleyball, U15 Age Group, Somatotyping, Player Position, Player Efficacy. 
 
INTRODUCTION 
Somatotyping is one of the most 
frequently used techniques for analysing the 
body build. It is usually applied in volleyball 
to determine the body build specificities of 
male and female volleyball players of 
different age groups (1-16). 
D
ow
nl
oa
de
d 
fro
m
 a
as
sjo
urn
al.
co
m 
at 
10
:08
 +0
43
0 o
n T
ue
sd
ay
 S
ep
tem
be
r 1
2th
 20
17
38                                                       Somatotypes in Youth Volleyball Players 
Grgantov, Z., et al. (2017). Ann Appl Sport Sci, 5(2): 37-49. 
It is well known that the lack of appropriate 
body build might result in poor performance in 
top-level volleyball. Although some of these 
characteristics can be improved through training, 
the basic ones required for the sport of volleyball 
may be essentially inherited (e.g., body height 
and length of limbs). It is of paramount 
importance for coaches to understand the 
significance of taking into account these basic 
body characteristics for identification of talented 
young players. Inappropriate identification of 
young female players without considering 
anthropometric features could become an 
obstacle for future developments to become top-
level players (17). 
In team sports, the specificities of each player 
position must be taken into consideration in that 
process. In volleyball, middle hitters, passer-
hitters, opposites, setters and liberos differ in 
their roles and require different skills and tactics 
during matches. Therefore, differences are also 
expected in their somatotype components. 
It is therefore surprising that in already 
relatively rare studies on young female 
volleyball players (1,18-21) inter-positional 
differences in somatotype have not been 
investigated. Studies in which those differences 
were analysed on a sample of senior female 
volleyball players are rare (17,22,23). In our 
previous study (12) two young national team 
members who play at libero and middle blocker 
position were selected from the overall sample. 
Obvious differences in their somatotypes, 
despite the same performance level, indirectly 
pointed to the necessity of further analysis of 
somatotype components according to positions. 
It was emphasized in the same study that the 
calculation of mean values of the somatotype 
components without individual classification of 
players into somatotype categories does not 
allow insight into the somatotype specificities of 
individual players. 
Within a particular sport activity, physique 
varies according to the performance level as 
well. The higher the level, the higher the 
tendency to conform the body characteristics to 
an ideal model (2,3,7,24). 
However, there have not been enough studies 
investigating whether body build varies 
according to the performance level in a sample 
of young female volleyball players as well. 
There have been no studies that investigated 
intra-positional differences according to 
performance level. Such studies could provide 
volleyball coaches with useful indications to 
better detect talents for volleyball and also to 
assign the most appropriate player positions 
according to players' body build. In younger age 
groups it is not enough to assess the performance 
level of each player by her placement in a 
competition or by competition rank, as it is 
frequently done for senior players. Greater 
differences in individual player quality within a 
team in younger age groups indicate the 
necessity of taking into consideration the intra-
team differences as well, and not only the inter-
team differences when evaluating competitive 
efficacy of each player (12). 
Therefore, the aim of this research, which 
was conducted on a relatively large subject 
sample, is to analyse intra-positional (according 
to performance level) and inter-positional 
differences in somatotype components and 
proportions of particular somatotype categories 
in youth volleyball players. 
 
MATERIALS AND METHODS 
Participants. The subject sample consisted 
of 181 Croatian female volleyball players. Age 
was 14.05±0.93 years, height was 170.03±7.61 
cm, body mass was 57.80±8.59 kg, body mass 
index was 19.99±2.37 kg/m
2
 and somatotype 
was 4.33-2.79-3.73±1.02-1.02-1.25. All 
volleyball players in this sample have been 
involved in the training process for averagely 
3.1±0.7 years in 17 volleyball clubs of the 
Dalmatia region. In addition to their weekly 4.5-
6 hour engagement, they also participate in 
matches of a weekend league for young players 
(minimum of 22 matches during a season). The 
number of players was divided according to 
player positions and the “criterion of efficacy” 
(i.e., LE-less efficient players or ME-more 
efficient players). For LE and ME we have, 
respectively, 13 and 17 for setters (age 
14.12±0.87 yrs), 24 and 17 for opposites 
(13.98±1.01 yrs), 22 and 32  for passer-hitters 
(14.08±0.90 yrs), 11 and 17 for middle blockers 
(14.01±0.95 yrs), and 16 and 22 for liberos 
(14.07±0.91 yrs; totals 86 and 95, 14.05±0.93 
yrs). An informed written consent for 
participating in the research was given by all 
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subjects and their parents. The researchers had 
full accordance of all volleyball clubs as well as 
the expert committee of the Volleyball 
Association of the Dalmatia Region for 
conducting the research. The local university 
Ethical Committee verified that this 
investigation complied with all the ethical 
standards for scientific investigations involving 
human participants. 
Measures. The present study is a cross-
sectional study investigating Croatian female 
youth volleyball players (n=181) who were 
measured using ten anthropometric measures, 
which represent independent variables. Sample 
size determination was not performed according 
to relevant literature due to the limited 
availability of the players (25). 
Based on the anthropometric characteristics, 
somatotype components and categories using the 
Heath-Carter method (26-29) were calculated. 
Player position and player efficacy served as 
dependent variables in this research. Based on 
their position in the team, female volleyball 
players were divided into five groups: setters, 
opposites, passer-hitters, middle blockers and 
liberos. 
Procedures. The following ten 
anthropometric measures were used in this 
research: body height (cm) and mass (kg); 
triceps, subscapular, supraspinale and calf 
skinfolds (cm); flexed arm and calf girth (cm); 
humerus and femur breadth (cm), following the 
guidelines outlined by the International Society 
for the Advancement of Kinanthropometry (30). 
The Anthropometer Measuring Set by Martin 
and Harpenden skinfold caliper (UK) were used. 
Carter and Heath’s equations were applied for 
the calculation of anthropometric somatotypes 
(31). BMI was calculated by dividing the weight 
in kilograms by the square of the height in 
meters. 
Player quality on a five-point Likert scale 
served as a criterion variable (12,32-34). A 
grade of 1-5 was assigned to each player based 
on the following two criteria: 
1. Team ranking in the competition: all 
teams competed in the Croatian regional 
championship and were classified into 3 
categories (1
th
-4
th
 place; 5
th
-8
th
 place; 9
th
-12
th
 
place) based on their ranking in the 
championship. 
2. Player quality within the team (as 
evaluated by the coaches). Each coach divided 
his/her players into 3 groups (the most efficient 
players, average – other starters and non-starters 
who contribute to game quality, the least 
efficient – players who very rarely or never enter 
the game). 
For instance, for 1
th
-4
th
 team ranking in the 
Croatian regional championship and member of 
the national team Likert score 5, while for 9
th
-
12
th
 ranking and least efficient players in the 
team Likert score 1. The less efficient group 
included all players who were assigned grades of 
1-3, and the group of more efficient players 
included all players who were assigned grades 4 
and 5. 
Measurements were conducted in indoor 
volleyball gyms during morning hours in July 
and August of 2012, just after the end of the 
youth league season and prior to beginning the 
new cycle of the annual training process. 
The measurements were made according to 
the International Society for the Advancement of 
Kinanthropometry protocol (35) on the right side 
of the body, while the left dominant side of the 
body was measured in nine volleyball players, as 
was originally described by Carter and Heath 
(28) and by Duquet and Carter (36) for the 
purposes of somatotype analysis. 
Two to three measurements were taken at 
each site. The average value was used in any 
further calculation if two measurements were 
taken, and the median value was used if three 
measurements were taken. One assistant 
recorded the values and helped standardize 
measurement techniques. 
Skinfold sites were measured in succession to 
avoid experimenter bias (complete variable set 
was measured before repeating the measurement 
at the same site for the second and then third 
time). 
Statistical Analysis. Data analysis methods 
included the calculation of descriptive statistical 
indicators (mean, median, minimum and 
maximum results, and standard deviations) of 
ten morphological measures and 3 somatotype 
components on the overall sample. These 
methods were also used on the defined 
subsamples in relation to player positions and 
intra-positional values according to the criterion 
of efficacy. The Kolmogorov-Smirnov test (KS) 
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was applied to calculate the maximal difference 
value for determining the normality of variable 
distribution. All volleyball players were 
classified into one of the 13 possible somatotype 
categories. In such a way, 7 somatotype 
categories were obtained (31). 
The frequency and percentage of each 
category were calculated within the whole 
sample, the subsamples of efficient and less 
efficient players and for all player positions. 
Analysis of differences in proportions was 
applied to determine whether there are 
significant differences between and within the 
player positions in the frequency of each 
somatotype category between more and less 
efficient players. 
Somatotype was calculated by using the 
Somatotype Ver. 1.2.5 software and statistical 
data analysis was performed by using the 
Statistica Ver. 11.00 software. 
 
RESULTS  
Table 1 shows descriptive variables of 
morphological characteristics and somatotype 
components of youth female volleyball players. 
 
Table 1. Descriptive statistics of variables of morphological characteristics and somatotype components in 
Croatian young female volleyball players. 
Variables Median Mean SD Range KS 
Endomorphy 4.30 4.33 1.02 1.4-7.7 0.06 
Mesomorphy 2.70 2.79 1.02 0.3-5.7 0.07 
Ectomorphy 3.80 3.73 1.25 0.7-8.5 0.05 
Height 170.10 170.03 7.61 154-193.1 0.05 
Mass 57.00 57.80 8.59 35.7- 81.6 0.05 
Triceps skinfolds 16.73 17.06 4.73 6.4-31.53 0.07 
Subscapular skinfolds 9.83 10.17 2.74 4.2-20.13 0.11 
Supraspinale skinfolds 15.27 15.82 5.04 4.83-35.73 0.07 
Calf skinfolds 13.53 14.02 4.22 3.73-25.73 0.07 
Arm girth 26.00 25.97 2.31 16.26-31.4 0.06 
Calf girth 34.20 34.12 2.43 26.5.7-41 0.06 
Humerus breadth 6.10 6.09 0.34 5.4-7.3 0.09 
Femur breadth 9.20 9.16 0.44 8.1-10.2 0.06 
     Test= 0.12 
SD-standard deviation, KS-Kolmogorov-Smirnov test. (n=181). 
 
 
The analysis of the variables distribution 
shows that all variables were normally 
distributed and that there were no deviations 
from a normal distribution. Normality of 
distribution was tested by using a KS with a 
critical value of 0.12. All somatotype 
components are averagely expressed (within 
the range of 2.5 to 5). The endomorph 
somatotype component is dominant, while the 
mesomorph component is the least expressed 
one. Given the values of each somatotype 
component, youth Croatian female volleyball 
players averagely fit the ectomorph-
endomorph somatotype category. 
Frequency and percentage of somatotype 
categories in a whole sample, subsamples of less 
efficient and more efficient players, as well as 
differences in proportions between subsamples 
are shown in Table 2. 
In the total sample, as well as in the 
subsamples of more efficient and less efficient 
young female volleyball players (YFVP), 7 
somatotype categories were found (Table 2). In 
the total sample the highest percentage of 
players (about 45%) fits the 4 somatotype 
categories that are dominated by the endomorph 
component. Individually, the most frequent 
somatotype category is the balanced ectomorph. 
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In the subsample of more efficient youth 
players, almost half of them fit the balanced 
ectomorph somatotype category, and one fifth 
of them fit the endomorph-ectomorph category. 
A significantly higher proportion of more 
efficient players in comparison to less efficient 
players fit the previously mentioned somatotype 
categories. 
 
 Table 2. Frequency and percentage of each somatotype category and significance of differences in proportions 
between less effcient and more efficient Croatian female volleyball players. 
Somatotype category 
Total sample 
(n=181) 
Less efficient 
(n=85) 
More efficient 
(n=96) 
 
n % n % n % p 
Endomorph-ectomorph 27 14.92 7 8.14 20 20.05 0.02 
Ectomorphic endomorph 21 11.60 15 17.44 6 6.32 0.01 
Balanced endomorph 14 7.73 10 11.63 4 4.21 0.03 
Mesomorphic endomorph 40 22.10 30 34.88 10 10.53 0.00 
Mesomorph-endomorph 7 3.84 6 6.98 1 1.05 0.02 
Balanced ectomorph 54 29.83 9 10.47 45 47.37 0.00 
n:subject frequency, %:relative values, p:significance of differences in proportions between less efficient and more 
efficient female volleyball players. 
 
 
As much as 70% of less efficient YFVP 
belongs to the 4 somatotype categories that are 
characterized by the dominance of the 
endomorph somatotype component. At the same 
time, more than one third of them fit the 
mesomorphic endomorph category. A 
significantly higher proportion of less efficient 
YFVP in comparison to more efficient YFVP 
fits these categories. 
As it can be seen in Table 3, 6 somatotype 
categories (out of the possible 13) were 
identified at the setter position in both 
subsamples. A significantly higher proportion of 
balanced ectomorph and endomorph-ectomorph 
somatotype categories was identified in the 
subsample of more efficient YFVP, while a 
significantly higher proportion of mesomorphic 
endomorph and mesomorph-endomorph 
somatotype categories was identified in the 
subsample of less efficient YFVP in this 
position. 
In opposite hitters, 6 somatotype categories 
were identified in the subsample of less efficient 
YFVP, and 5 categories in the subsample of 
more efficient YFVP. 
Withal, the biggest percentage of less 
efficient opposite hitters fits the mesomorphic 
endomorph and ectomorphic endomorph 
categories, and almost one half of more efficient 
players in this position fit the balanced 
ectomorph category. A significantly higher 
proportion of mesomorphic endomorph, and a 
significantly lower proportion of balanced 
ectomorph and endomorph-ectomorph 
somatotype categories were identified in the 
subsample of less efficient opposite hitters. 
Both subsamples of passer-hitters are 
distributed in six somatotype categories. About 
3/4 of more efficient passer-hitters belong to two 
categories (endomorph-ectomorph and balanced 
ectomorph). At the same time, less efficient 
passer-hitters are equally distributed in five 
somatotype categories with a slight dominance 
of the mesomorphic endomorph category. A 
significantly higher proportion of balanced 
endomorph and ectomorphic endomorph 
categories can be seen in a subsample of less 
efficient passer-hitters in comparison with more 
efficient passer hitters. 
In the subsample of more efficient middle 
hitters only three somatotype categories were 
obtained (balanced ectomorph, central and 
endomorph-ectomorph). More than 80% of them 
fits the balanced ectomorph category. In less 
efficient middle hitters, a larger number of 
somatotype categories (5) can be seen, with 
dominance of central and ectomorphic-
endomorph categories. A significantly higher 
proportion of the balanced ectomorph 
somatotype category was identified in more 
efficient middle hitters and a significantly higher 
proportion of the ectomorphic-endomorph 
somatotype category was found in less efficient 
middle hitters. 
D
ow
nl
oa
de
d 
fro
m
 a
as
sjo
urn
al.
co
m 
at 
10
:08
 +0
43
0 o
n T
ue
sd
ay
 S
ep
tem
be
r 1
2th
 20
17
42                                                       Somatotypes in Youth Volleyball Players 
Grgantov, Z., et al. (2017). Ann Appl Sport Sci, 5(2): 37-49. 
Table 3. Descriptive statistics of each somatotype category and significance of intra-positional differences in 
proportions between less efficient and more efficient Croatian female volleyball players. 
 
 
Somatotype category 
SETTER OPPOSITE 
Less efficient 
n=13 
More  
efficient 
n=17 
 
 
 
p 
Less  
efficient 
n=24 
More  
efficient 
n=17 
n % n % n % n % p 
Endomorph-ectomorph 0 0.00 3 17.65 0.05 0 0.00 3 17.65 0.02 
Ectomorphic endomorph 1 7.69 2 11.76 0.36 5 20.83 3 17.65 0.40 
Balanced endomorph 2 15.38 1 5.88 0.95 3 12.50 1 5.88 0.24 
Mesomorphic endomorph 5 38.46 1 5.88 0.01 10 41.67 2 11.76 0.02 
Mesomorph-endomorph 2 15,38 0 0.00 0.05 1 4.17 0 0.00 0.20 
Balanced ectomorph 1 7.69 8 47.06 0.01 2 8.33 8 47.06 0.00 
Central 2 15.38 2 11.76 0.37 3 12.50 0 0.00 0.07 
 PASSER-HITTER  MIDDLE BLOCKER 
Somatotype category 
Less efficient 
n=22 
More  
efficient 
n=32 
 
Less  
efficient 
n=11 
More  
efficient 
n=17 
 n % n % p n % n % p 
Endomorph-ectomorph 4 18.18 12 37.50 0.06 2 18.18 1 5.88 0.15 
Ectomorphic endomorph 4 18.18 1 3.13 0.03 3 27.27 0 0.00 0.01 
Balanced endomorph 4 18.18 1 3.13 0.03 0 0.00 0 0.00 0.50 
Mesomorphic endomorph 5 22.73 3 9.38 0.09 1 9.09 0 0.00 0.10 
Mesomorph-endomorph 1 4.55 0 0.00 0.11 0 0.00 0 0.00 0.50 
Balanced ectomorph 4 18.18 12 37.50 0.06 2 18.18 14 82.35 0.00 
Central 0 0.00 3 9.38 0.07 3 27.27 2 11.76 0.15 
  LIBERO       
Somatotype category 
Less efficient 
n=16 
More  
efficient 
n=12 
     
 n % n % p      
Endomorph-ectomorph 1 6.25 1 8.33 0.42      
Ectomorphic endomorph 2 12.50 0 0.00 0.10      
Balanced endomorph 1 6.25 1 8.33 0.42     
Mesomorphic endomorph 9 56.25 4 33.33 0.11      
Mesomorph-endomorph 2 12.50 1 8.33 0.36      
Balanced ectomorph 0 0.00 3 25.00 0.02      
Central 1 6.25 2 16.67 0.19      
 
 
Players at libero position belong to 6 
somatotype categories in both subsamples. More 
than a half of less efficient libero players fit the 
mesomorphic endomorph category, and more 
efficient players at this position in the largest 
percentage fit the mesomorphic endomorph, 
balanced ectomorph and central somatotype 
categories. A significantly higher proportion of 
the balanced ectomorph somatotype category 
was identified in more efficient libero players. 
In Tables 4 and 5 the significance of inter-
positional differences in proportions of different 
somatotype categories between more efficient 
and less efficient YFVP are shown. The most 
important inter-positional differences between 
more efficient YFVP are presented in Table 4. 
Efficient setters do not differ from efficient 
opposite hitters and passer-hitters in any 
somatotype category. A significantly higher 
proportion of the balanced ectomorph 
somatotype category was identified in middle 
hitters, compared to all other positions. A 
significantly higher proportion of the 
mesomorphic endomorph somatotype category 
was identified in libero players compared to all 
other positions except opposite hitters. 
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Table 4. Descriptive statistics of each somatotype category and significance of inter-positional 
differences in proportions between more efficient Croatian female volleyball players (n=96). 
MORE EFFICIENT 
PLAYERS 
Somatotype category 
SETTER - OPPOSITE SETTER - PASSER HITTER 
n=17 n=17  
p 
n=17 n=32  
n % n % n % n % p 
Endomorph-ectomorph 3 17.65 3 17.65 0.50 3 17.65 12 37.50 0.08 
Ectomorphic endomorph 2 11.76 3 17.65 0.32 2 11.76 1 3.13 0.12 
Balanced endomorph 1 5.88 1 5.88 0.50 1 5.88 1 3.13 0.32 
Mesomorphic endomorph 1 5.88 2 11.76 0.27 1 5.88 3 9.38 0.36 
Mesomorph-endomorph 0 0.00 0 0.00 / 0 0.00 0 0.00 / 
Balanced ectomorph 8 47.06 8 47.06 0.50 8 47.06 12 37.50 0.26 
Central 2 11.76 0 0.00 0.07 2 11.76 3 9.38 0.40 
 SETTER - MIDDLE BLOCKER SETTER - LIBERO 
Somatotype category n=17 n=17  n=17 n=12 
 n % n % p n % n % p 
Endomorph-ectomorph 3 17.65 1 5.88 0.14 3 17.65 1 8.33 0.24 
Ectomorphic endomorph 2 11.76 0 0.00 0.07 2 11.76 0 0.00 0.11 
Balanced endomorph 1 5.88 0 0.00 0.15 1 5.88 1 8.33 0.37 
Mesomorphic endomorph 1 5.88 0 0.00 0.15 1 5.88 4 33.33 0.03 
Mesomorph-endomorph 0 0.00 0 0.00 / 0 0.00 1 8.33 0.11 
Balanced ectomorph 8 47.06 14 82.35 0.02 8 47.06 3 25.00 0.11 
Central 2 11.76 2 11.76 0.50 2 11.76 2 16.67 0.35 
 OPPOSITE - PASSER-HITTER OPPOSITE - MIDDLE BLOCKER 
Somatotype category n=17 n=32  n=17 n=17  
 n % n % p n % n % p 
Endomorph-ectomorph 3 17.65 12 37.50 0.09 3 17.65 1 5.88 0.14 
Ectomorphic endomorph 3 17.65 1 3.13 0.04 3 17.65 0 0.00 0.04 
Balanced endomorph 1 5.88 1 3.13 0.32 1 5.88 0 0.00 0.16 
Mesomorphic endomorph 2 11.76 3 9.38 0.40 2 11.76 0 0.00 0.07 
Mesomorph-endomorph 0 0.00 0 0.00 / 0 0.00 0 0.00 / 
Balanced ectomorph 8 47.06 12 37.50 0.26 8 47.06 14 82.35 0.02 
Central 0 0.00 3 9.38 0.09 0 0.00 2 11.76 0.07 
   
 
Somatotype category 
OPPOSITE - LIBERO PASSER-HITTER - MIDDLE BLOCKER 
n=17 n=12  
p 
n=32 n=17  
n % n % n % n % p 
Endomorph-ectomorph 3 17.65 1 8.33 0.24 12 37.50 1 5.88 0.01 
Ectomorphic endomorph 3 17.65 0 0.00 0.06 1 3.13 0 0.00 0.23 
Balanced endomorph 1 5.88 1 8.33 0.40 1 3.13 0 0.00 0.23 
Mesomorphic endomorph 2 11.76 4 33.33 0.08 3 9.38 0 0.00 0.10 
Mesomorph-endomorph 0 0.00 1 8.33 0.11 0 0.00 0 0.00 / 
Balanced ectomorph 8 47.06 3 25.00 0.11 12 37.50 14 82.35 0.00 
Central 0 0.00 2 16.67 0.04 3 9.38 2 11.76 0.40 
 PASSER-HITTER - LIBERO  MIDDLE BLOCKER - LIBERO 
Somatotype category N=32 N=12  N=17 N=12 
 N % N % p N % N % p 
Endomorph-ectomorph 12 37.50 1 8.33 0.03 1 5.88 1 8.33 0.40 
Ectomorphic endomorph 1 3.13 0 0.00 0.27 0 0.00 0 0.00 / 
Balanced endomorph 1 3.13 1 8.33 0.23 0 0.00 1 8.33 0.11 
Mesomorphic endomorph 3 9.38 4 33.33 0.03 0 0.00 4 33.33 0.01 
Mesomorph-endomorph 0 0.00 1 8.33 0.05 0 0.00 1 8.33 0.11 
Balanced ectomorph 12 37.50 3 25.00 0.22 14 82.35 3 25.00 0.00 
Central 3 9.38 2 16.67 0.25 2 11.76 2 16.67 0.35 
n:subject frequency, %:relative values, p:significance of differences in proportions between less efficient 
and more efficient female volleyball players. 
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Table 5. Descriptive statistics of each somatotype category and significance of inter-positional 
differences in proportions between less efficient Croatian female volleyball players (n=85). 
LESS EFFICIENT 
PLAYERS 
Somatotype category 
SETTER - OPPOSITE SETTER - PASSER HITTER 
n=13 n=24  
p 
n=13 n=22  
n % n % n % n % p 
Endomorph-ectomorph 0 0.00 0 0.00 / 0 0.00 4 18.18 0.05 
Ectomorphic endomorph 1 7.69 5 20.83 0.15 1 7.69 4 18.18 0.20 
Balanced endomorph 2 15.38 3 12.50 0.40 2 15.38 4 18.18 0.42 
Mesomorphic endomorph 5 38.46 10 41.67 0.43 5 38.46 5 22.73 0.16 
Mesomorph-endomorph 2 15.38 1 4.17 0.12 2 15.38 1 4.55 0.13 
Balanced ectomorph 1 7.69 2 8.33 0.47 1 7.69 4 18.18 0.20 
Central 2 15.38 3 12.50 0.40 2 15.38 0 0.00 0.03 
 SETTER - MIDDLE BLOCKER  SETTER - LIBERO 
Somatotype category n=13 n=11  n=13 n=16 
 n % n % p n % n % p 
Endomorph-ectomorph 0 0.00 2 18.18 0.05 0 0.00 1 6.25 0.18 
Ectomorphic endomorph 1 7.69 3 27.27 0.10 1 7.69 2 12.50 0.37 
Balanced endomorph 2 15.38 0 0.00 0.09 2 15.38 1 6.25 0.22 
Mesomorphic endomorph 5 38.46 1 9.09 0.05 5 38.46 9 56.25 0.17 
Mesomorph-endomorph 2 15.38 0 0.00 0.09 2 15.38 2 12.50 0.42 
Balanced ectomorph 1 7.69 2 18.18 0.29 1 7.69 0 0.00 0.13 
Central 2 15.38 3 27.27 0.24 2 15.38 1 6.25 0.22 
 OPPOSITE - PASSER-HITTER OPPOSITE - MIDDLE BLOCKER 
Somatotype category n=24 n=22  n=24 n=11  
 n % n % p n % n % p 
Endomorph-ectomorph 0 0.00 4 18.18 0.01 0 0.00 2 18.18 0.02 
Ectomorphic endomorph 5 20.83 4 18.18 0.41 5 20.83 3 27.27 0.34 
Balanced endomorph 3 12.50 4 18.18 0.30 3 12.50 0 0.00 0.11 
Mesomorphic endomorph 10 41.67 5 22.73 0.09 10 41.67 1 9.09 0.03 
Mesomorph-endomorph 1 4.17 1 4.55 0.48 1 4.17 0 0.00 0.25 
Balanced ectomorph 2 8.33 4 18.18 0.16 2 8.33 2 18.18 0.20 
Central 3 12.50 0 0.00 0.04 3 12.50 3 27.27 0.14 
 
Somatotype category 
OPPOSITE - LIBERO   PASSER-HITTER – MIDDLE BLOCKER 
n=24 n=16  
p 
n=22 n=11  
n % n % n % n % p 
Endomorph-ectomorph 0 0.00 1 6.25 0.11 4 18.18 2 18.18 0.50 
Ectomorphic endomorph 5 20.83 2 12.50 0.25 4 18.18 3 27.27 0.27 
Balanced endomorph 3 12.50 1 6.25 0.26 4 18.18 0 0.00 0.07 
Mesomorphic endomorph 10 41.67 9 56.25 0.18 5 22.73 1 9.09 0.17 
Mesomorph-endomorph 1 4.17 2 12.50 0.16 1 4.55 0 0.00 0.24 
Balanced ectomorph 2 8.33 0 0.00 0.12 4 18.18 2 18.18 0.50 
Central 3 12.50 1 6.25 0.26 0 0.00 3 27.27 0.01 
 PASSER-HITTER - LIBERO MIDDLE BLOCKER - LIBERO 
Somatotype category n=22 n=16  n=11 n=16 
 n % n % p n % n % p 
Endomorph-ectomorph 4 18.18 1 6.25 0.14 2 18.18 1 6.25 0.17 
Ectomorphic endomorph 4 18.18 2 12.50 0.32 3 27.27 2 12.50 0.17 
Balanced endomorph 4 18.18 1 6.25 0.14 0 0.00 1 6.25 0.20 
Mesomorphic endomorph 5 22.73 9 56.25 0.02 1 9.09 9 56.25 0.01 
Mesomorph-endomorph 1 4.55 2 12.50 0.20 0 0.00 2 12.50 0.11 
Balanced ectomorph 4 18.18 0 0.00 0.04 2 18.18 0 0.00 0.04 
Central 0 0.00 1 6.25 0.12 3 27.27 1 6.25 0.07 
n:subject frequency, %:relative values, p:significance of differences in proportions between less efficient 
and more efficient female volleyball players. 
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In a subsample of less efficient players (Table 
5) it can be noticed that there were no 
differences between setters, opposite hitters and 
liberos. The highest number of significant 
differences in proportions of each somatotype 
category was obtained by comparing the players 
at those positions with passer-hitters and middle 
blockers. In less efficient setters, opposite hitters 
and liberos the mesomorphic endomorph 
somatotype category has a significantly higher 
frequency, whereas in less efficient passer-hitters 
and middle blockers the endomorph-ectomorph 
category was significantly more frequent. 
 
DISCUSSION  
A greater number of YFVP at passer-hitter, 
middle hitter and setter positions belongs to the 
more efficient players. Therefore, it can be 
assumed that in the U15 age group players at 
these positions contribute more to team success. 
In volleyball, setters organize almost every 
attack during play, so it is important to have 
quality players at this position. Passer-hitters in 
the U-15 age group usually spike most balls 
during the game and score most points, which 
confirms the importance of this position. In a 
competitive sense, the middle hitter position is 
not much expressed at this age group, partially 
due to a relatively low frequency of the first 
tempo attack, and partially due to the demanding 
technique of blocking, which is perfected only 
by a small number of players of this age group. 
That is why a greater number of more efficient 
players at middle hitter position are probably a 
consequence of the fact that at this position there 
are usually more players among starters (2) than 
among non-starters (1). Opposite hitter and 
libero position are not yet sufficiently profiled in 
this age group considering that at these positions 
players mostly belong to the less efficient group. 
YFVP are not tall enough, do not have sufficient 
jumping and upper body power for powerful 
attacking against the solid block and from the 
second row, which is an important characteristic 
of opposite players in senior competition. That is 
why in practice more efficient attackers in this 
age group are assigned the role of passer-hitters. 
Libero position is not used in the U-15 age group 
as much as in junior and senior age groups 
because coaches want all players to be versatile, 
which is not possible if some of them do not play 
field defense and are constantly substituted by 
libero players. That is probably why most 
players at this position do not belong to the 
group of more efficient players. 
The dominance of the endomorph somatotype 
component on the overall sample (Table 1) was 
expected considering the characteristics of the 
sample consisting of YFVP of lower (club) 
quality level. In somatotype studies that were 
done on similar samples, female volleyball 
players were also more endomorph than 
ectomorph. For example, Soarez and De Paula 
(21) determined the mean somatotype of 4.9-2.4-
2.9 among young Brazilian female volleyball 
players of the club quality level, and mean 
somatotype of young non-elite Spanish female 
players (19) was 4.6-5.3-2.8. In some previous 
studies involving a sample of young female 
Croatian volleyball players (e.g., 32) excess 
subcutaneous fat tissue was also found in young 
female volleyball players of the club quality 
level, which also indirectly indicates the 
dominance of the endomorph somatotype 
component. 
However, in investigations of YFVP at the 
national team quality level the ectomorph 
somatotype component was expressed the most. 
For example, mean somatotype of young 
Brazilian female national team members (18) 
was 3.1-2.2-3.9, whereas that of young Turkish 
national team members (1) was 3.4-2.1-4.5. 
The results of the aforementioned studies, 
which indicate that the ectomorph somatotype 
component is more prominent in more efficient 
young female volleyball players, whereas the 
endomorph component is more prominent in less 
efficient players, are congruent with the most 
important findings of the current study. 
The most important contribution of this study 
is that somatotype categories within each 
position (Table 3) are being analysed for the first 
time, and separately on subsamples of more 
efficient and less efficient players. As on the 
overall sample, a significantly higher frequency 
of somatotype categories predominated by the 
ectomorph somatotype component was also 
found on the subsample of more efficient 
players. A significantly higher frequency of 
somatotype categories predominated by the 
endomorph somatotype component was found 
on the subsample of less efficient YFVP. 
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Some authors (37,38) claim that the 
somatotypes of top young female athletes do not 
substantially differ from the respective top adult 
athletes’ somatotype. Thus, it can be concluded 
that the exact type of body build is important for 
success in all player positions in volleyball, both 
in younger age groups and in senior competition. 
Considering that balanced ectomorph is the most 
frequent somatotype category in more successful 
players in all positions, this is probably the type 
of body build that contributes to playing 
efficacy. Similar conclusions are put forth by 
Malousaris et al. (23), who point out that 
mesomorphy used to be the primary component 
of competitive female volleyball players’ 
somatotype in the last two decades, but recent 
studies indicated a trend toward ectomorphy. 
Ectomorph somatotype component is mostly 
genetically determined. That is why in the 
process of identification and selection for each 
player position (and especially the middle hitter 
position), players who, in addition to other 
predispositions, also have this prominent 
somatotype component should be selected. On 
the other hand, high percentage of YFVP in the 
subsample of less efficient players is 
characterized by domination of the endomorph 
component, which is the least genetically 
determined (39). This somatotype component 
should be reduced by proper nutrition and 
appropriate training load. As volleyball is not a 
contact sport, it is important to develop strength 
by methods that would not lead to excessive 
muscle mass increase, and therefore the 
mesomorph somatotype component would be 
maintained at the required level. 
By analysing each somatotype category 
according to position, it can be noticed that only 
7 out of the possible 13 somatotype categories 
were obtained on a relatively large sample of 
181 young female volleyball players. It is 
indicative that there was no somatotype category 
dominated by the mesomorph somatotype 
component. This is probably only partly due to 
the previously mentioned specificity of 
volleyball as a non-contact sport, because both 
gender and age specificities may contribute to 
such results. It is known that the muscle mass 
increase mostly occurs in the period during and 
after puberty, and that women are characterized 
by less prominent muscle mass in comparison to 
men (16,22). Previously conducted phases of 
detection and identification of volleyball talents 
within clubs can also contribute to sample 
homogenization according to the criterion of the 
number of somatotype categories. 
The smallest number of somatotype 
categories (only three) was obtained in the 
subsample of more successful middle hitters. 
Over 80% of players at this position belong to 
the balanced ectomorph somatotype category. 
This indirectly indicates that, according to body 
build, the most stringent selection in practice 
was conducted exactly for that position. 
Body height and arm length, that are above 
average (as witnessed by, i.e., standing reach), 
are very important for efficient play at this 
position. Such body build enables middle hitters 
to reach the necessary height above the net with 
their arms quickly. This way they can spike the 
first tempo attacks in time, but more importantly, 
successfully block fast and diverse opponents’ 
attacks. 
Inter-positional differences were analysed in 
this study separately for the subsample of more 
efficient (Table 4) and the subsample of less 
efficient young female volleyball players (Table 
5). The authors assumed that coaches at the club 
level pay more attention to the selection of 
quality players for specific positions, and assign 
positions to less efficient players more according 
to the criterion of current necessity for filling 
empty places in the team, and not according to 
their player predispositions for certain positions. 
Based on the obtained inter-positional 
differences, it can be concluded that assumption 
has not been confirmed, because an equal, 
relatively small number of significant inter-
positional differences was found in proportions 
of the somatotype categories in both subsamples. 
Small inter-positional differences in both 
subsamples of YFVP are probably the 
consequence of the previous selection process in 
clubs. Many girls in Croatia train volleyball in 
clubs (in larger cities even several hundreds in 
one club). Therefore, even before YFVP are 
selected for certain player positions, a fairly 
rigorous selection process is performed. In that 
process, from an extremely large sample of girls 
who train volleyball in a club, only 15-20 are 
selected to become members of the competitive 
team in their age group. During selection 
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coaches also consider suitable body build, i.e., 
give priority to those players, who are 
characterized by prominent ectomorph 
somatotype component. Given that in previous 
selection body build was an important criterion 
for including a player in the competitive team, in 
the following phase of selection for specific 
player positions coaches probably take some 
other factors into consideration, e.g., motor 
abilities, technique and tactics about certain 
volleyball elements, etc. This mostly refers to 
the libero position, in which body build probably 
makes the smallest contribution to performance 
quality, and least to the middle hitter position, 
which requires prominent ectomorphy of the 
somatotype. 
 
CONCLUSION  
This study is the first to investigate both inter-
positional and intra-positional differences in 
somatotype categories of young female volleyball 
players. The main findings indicate that there was 
a significantly higher frequency of somatotype 
categories with a predominant ectomorph 
component in all player positions in a subsample 
of more efficient players, and there was a 
significantly higher frequency of somatotype 
categories predominated by the endomorph 
component in a subsample of less efficient 
players. Contrary to the authors’ expectations, 
there were no prominent inter-positional 
differences found in the subsample of more 
efficient YFVP in comparison to inter-positional 
differences in the subsample of less efficient 
YFVP. 
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